Structural elucidation of a novel DNA-DNA cross-link of 1,2,3,4-diepoxybutane.
DNA-DNA cross-linking by 1,2,3,4-diepoxybutane (DEB) is considered the molecular basis for its potent cytotoxic and genotoxic effects. DEB reactions with DNA initially lead to N7-(2'-hydroxy-3',4'-epoxybut-1'-yl)-guanine monoadducts, which can then alkylate neighboring DNA bases to form bifunctional lesions. We recently reported the structures of four regioisomeric guanine-adenine adducts of DEB involving the N7 position of guanine and the N1, N3, N6, and N7 positions of adenine (Park, S., et al. (2004) Chemical Research in Toxicology 17, 1638-1651). In the present work, a novel bifunctional DNA lesion of DEB was identified as 1-(hypoxanth-1-yl)-4-(guan-7-yl)-2,3-butanediol (N1HX-N7G-BD). An authentic standard of N1HX-N7G-BD was prepared and structurally characterized by proton NMR, UV, and mass spectrometry. HPLC-ESI-MS/MS analyses of acid hydrolysates of DEB-treated calf thymus DNA revealed a peak that had the same retention time, MS/MS fragmentation, and UV spectrum as the authentic standard of N1HX-N7G-BD. We propose that N1HX-N7G-BD is formed by the hydrolytic deamination of previously reported 1-(aden-1-yl)-4-(guan-7-yl)-2,3-butanediol. Although N1HX-N7G-BD adducts are less abundant in DEB-treated DNA than the corresponding guanine-guanine cross-links, they may play a role in the induction of both AT and GC base pair mutations.